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PROBLEM TO BE SOLVED: To provide a improved 
method and device than a conventional system to a main 
cause of obstructing increase in track density. 

SOLUTION: A servo pattern is constituted of plural 
patterns arranged on both sides of a track central line 
while shifting in the track direction, and respective 
patterns A, B are constituted so that respectively two 
kinds of phase state patterns 11, 12, 13, 14 are 
arranged in the track width direction. A sine wave 
function nearly coinciding with a servo pattern 
regenerative signal waveform is obtained based on 
frequency information of a beforehand held regenerative 
signal, and a magnetic head signal is demodulated. 
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-jtf/N-^-^gBSiffl^M'^y K6 8 fcflfV^. 
A^->fSSSffl^^ K6 8tt3d*ffitt6 7fC£f#£*U 
^■©13^^^ KCDflSF6 0 2#g/v>/ K6 6lC«tS"9— 

lClEg£*l5 (06 (b) ) „ s\y K6 6f\y K6 8 50 
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«*.«B5 (a) toasLfc/l* 
->Pl*/\>y K6 6T*fB^U A'#->A, Btt'sy K 

6 8T-iB^1-S3i:tCj:y, mMtfV\ 0 #->S:iB8rt 

[004 6] 07&, *f§WC«tS-9— 

5=b©T-fey, 07 (a) ~ (h) izm&zfuizx&m 

X9<DWffiM\Z&-2Xffi&ffi\ZBU 07 (i) 

izzLcozfu zmTm&tiz&^nt-v-xrt* - y 

0>®&m*5*l>tz.o Z-Wmt, 01, 04, 0513 
ifs/W -y<D^im\ZftlsT*»8m-?Z> Zttf 

[004 7] 07 (a) ~ (d) IZZ. *-f^-r-fX 

07 (a) {CjjVfi^C, ^XS«e7 1tC^OA 
S 7 2, 7* h l^X h 7 3 &*n*WWC!Wli Lfev 
^^SS©7*hl/^'XK7 3{H!|J:»J. mM©-b— jK/t 

# - ymtiz ia\zx is—?* VT-jyifttfi 

e>3i:^T*SSo ?^C, 07 (b) izm-r&oiz, m 

(b) <DJ3mmZftZ7*hlsi?Xh7 3<m<&-2 
feS^-^07 (c) lZm-f£5lZ3iy 7y>f£tl2>Z.}l 

TBi^-rsifciciy, 07 (d) c^utfscTx 

* 7 5 

[004 8] r^C, 07 (e) ~ (h) IZ. ±§SVX^ 

7 5 feJBVVt^SlCi*— jK/t*->&K^U *-*rC 

07 (e) icstLfc#^xg«7 eti^^x^roS 

^W^Jfc-S^T'fey, -?-0>±C7*hl/^Xh7 7 
^^PLTfeSc ±fBVX^7 5^UTB^It 

3t7 8S:R^f-U VX? 7 50A^f->S:7* h l^i?^. 

x^^>-^{CToi^^>^Si:, 07 (f) (Cat-TJ; 
Otc, iJ^T&Rl 6<DigffilZ-?*?A*-y*:lx.mV 
tcM£d&fciffil&Z1n,Z>. £ft&B7 (g) OJ:e)tc^ 
2?^M»*U lfflSM7 07 

(h) C^Ufeaa-r-f^i'&fffc. 

[004 9] 07 (i) iZX. A°^->P, A, B(D¥ 

mm i±m^)%tzjm) t*05 (a) izmvrz&o> 
nm^X'&Zo l^u 07 (i) izxTjk-tmwmz 

14> 05 (a) ©/^->©H^8P^tag|S7 0 lfcb 
TMSn, 05 (a) O/^-^CDaVHgl^^lHlSlS? 
0 2^:UT^$t^Tv^S 0 zi©J:e)^»f»^?:*-t 
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ztizmtztu 05 (a) K7rs\st=mtrtz-y£m 
to o 5 o] mix'\-i.^r^m^u^.^mm^tc 

fc, 07 (e) ^»«J»«3fe08W!Hi:fi!oT^*3^ 
<k^ 0 se>ic, 07 (a) T-li, *y^>^cu-if 10 

? t xwm?rj 7s v - y zm&-rz> 7°u 
[oo5i] 08ii. ■y—xrt$-ymLm%z®ML 

*. ^S^ffi^8 1 T'i4±f2fB^££t&S®SU 

3zt% mmimBiKjjxznmmwA* a/d&* 



<Dt4 ^*;m#T*=b£K, r©#£-l4:£Sfcg&!s£/i-£ 
-f^-f ^2;i/^iftllS:4f;*-t4*J:v\, 
[0 0 5 2] {4ffl^ffi^8 2T*li, A/DIE&CD&, $ 

^cMUTm«8^©5i--/t-y->^u ^yicj: y« 

yjs»cf s £^5Bxw^mfflMm*w^>x^ 

«.„ z:zit% «ftfc7-yx8»KJ:yi^7*y^-f 

[0053] 1 -tH" &fe y icSttfcftfcJS y 

iitHR £8, ttM&9tt9t?p 

(n) ©±83»y5gb«&10^-t*. fiL n«« 
5tyii^0D#-tT-$>-2>„ p (n) &7-'Jl#«^ 

rnxm-ft. im use 7) 

[0 0 54] 
BR 7] 



pin) - A. +[±{A m ■ cos[^) + B m S in[^ 



m 



[0 0 5 5] ZZX\ A 0 , Aj,, B„»i«ftfb7-yx 

i;iMSit «Rfb7-yxflyR««8it**iJi. -*c 30 

&*£Zli:#:foav5„ 7-yx^jKAo, A^ B m l4, 

A*->i?£^©^>^y^-r-#&f (n) fcf 
GR8) GR9) GBUO] o*e>ic*«)e>n 

So 

[0 0 5 6] 



14, &tf> GR1 1] tUT##>6*lS= 
[0 0 6 0] 

OKI 1] 



[0 0 5 7] 
K9] 



40 



[0 0 5 8] 

OKI 0] 



[0 0 5 9] g;t;ffi#{C^ 1* (m= 1) ©7-'Jx 50 



arctan! 



[0 0 6 1] 0914, V-tfrtZ-yU&m^ZteML 

m&i&x. *<D-mgkizMisxmx-&8tit<D*-rtvy 
<Dmmuz$>t>itx. vy-fvyymffikf s^«>t 

mmzw^x^z, zzx\ wmt7-v&mic£ 

■5. 

[oo6 2] ft&nfe7-'ji«Rj: y^ossfiMt 
is, &tfeai«iacfef?v\ zti^timrns 1, atf 
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7) &<b g&io] £T'<DmM<omMzm\ 7-yx 

flSKfcjfc&S. StWlClk 1* (m= 1) 
GRl 2] ©J^tCftHU ©ffittffi©»£»::tt. S*P 

m-yfrhowm* z\t mi n ©<fce>icftfrb 

[00 63] 

GRl 2] 
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GRl 6] 



Q_POS> 



P_POS' 



\Q*wP\ 



Q + w)P 



10 



[0 0 6 4] maizmhtt-tfm^'&mmmfrbmij 

-!Hui«iKfr&m;b£ft&&mni9 1 £&*@ifi9 2«u 
wetusggc^y K©tiM# (pos) &*i/o* 

o©&fiff-^£^s. 

[0 0 6 5] ^Hf^{c e fcsfiiSm#i:feffi'W^lc«ks 

010 (a) fCj^Lfc/^-^P, A, BWU 0 20 

l, 03, 04, 05T*®Etcg$!LTv^/\-#-;/-c*;fc 

€>«, ®8feSV\li09{C^bfc-9— tfmW&MSS&iZT 
A, B^*->S&«*S:^->«IBUfc*i*S:, St 

Pb£1*5„ z:©£:£, &© GRl 3) T*SSti5Q& 
[00 66] 

OKI 3] q=s a -s b 

[0 0 6 7] 30 

GRI 4] p = p a -Pb 

[0068] zn?n<D#p*say<mnQ, p^ si 
o (b) Kjjkvtcffij&ttez. mz. q, p<mmtm 

WP0S, P#P0S&J«T© OKI 5] mi 6] CD«te»lC 
[00 69] 

GRl 5] 

(i*wo e 



40 



|0*wP| 

[0 0 7 1] Zl©<fcolCl,T:£©;fcQ#POS f P#P0SA^S 

m^izgmtz (mio ( C ) ©OT?»t*nfc»» 
wx-mmmm) ) . *i*fl:«*«, j^t© gri 

7) GRl 8] ©Jc-MCllffibTfcJl^. nttlE 
jRT'fcS. 50 



[00 7 2] 
GRI 7] 



[00 7 3] 
GRI 8] 



Q_POS' 



P_POS • 



*]l + w" P 
hJq" + w" -P" 



[0074] z-nzsKmrntimztiZfrnm^zu 
x% mm0>&&ktfi?i'2i>{Bttn&z.t.tfi'ei* 

So -Tfcfc*., Ell (a) &6Wi01 (c) IZBbtz 
■V— jjirC*->, 04 (a) tC^Lfc-b— 3jOt*-X 
0 5 ICjptLfcif- - > &#38l8©-y— tfflHHUI 

y> iWBtto&vv *»owy>fXttiBK:«nfcifl«©« 
mtrnzmmizmm-tzt. mi (a) 

*->A, B7^e>&£-9— /tf/\*#->T^fl|Sc©if«mi4 
#5S&T-£Stf>T% 01 (c) iZ7jk-?£5&M-y 

c, nimfis*i£mfo\ o*y, *swstc«fcs^ 

tt&»«U&^&*-JK/^->©*mS«feffij^* 
[0 0 7 5] HI 1 K«fc 'J. ^^©ftKOffil&SWf't 

s. ^^T*(i, *vwm\z9m&*)wm*>^< 
\immmat>v. t(m®xm&^ vwv^v^y? 

: m*&jmz^x®mi-&. 

[00 7 6] 01 1 (a) li, Z\ft$.XtBffllsfcrt*- 

yp, a, bkmjl a, B£mw*-yA' , b' 

&*yiBUH*Lfc*>©T!fc*. K©jtf^>a 
P, A, B/l*->&;§^Tz:*i*T*^ 

mu y s»=b l < mmimt> y > * ©ran?«»^ 
> y mmmtt&Rii 1 lxBT&^zm^t-tt&o z 

<m&. A, B/W-y&VwFtf&i'ay&nm-t 
S(4gii2i:. A' , B' rt#-y*W\y\VHt?i/ 
ay i i 3 tnmx- S 1 <m&-?tlgLt) x 

i©ffigTtlSttA, B/i*-y£A' , B' 
A'^-^lC^y-en-^tv^iH^tiSsK^i/a ^-fS^CT 
g!ffl!l3*lTfcy, fifil 1 2^e>figl 1 3*T* 

©iKS^r^fc^oT^S©^, Wl 11©^ hJV 

[0 0 7 7] 011 (b) ti, 01 1 (a) tttM^S 
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T'&S. 011 (b) IZBhtc/^-ylt, itl*"PBl 

mLt-M-yp, a, bic, ri, RzeumzMX. 

tz$j<DT'3b&. -oc7>h^y*±CDAi:Rl, R 

1 £B£:R2\fr£tl?1\m-rt*-yT'3bV. R 

1, R2<mm*> V^vZW5\*AZ.£>tL^XW®i\st~ 

4#fC ^A**-MCj:£5K^>3>fB-i§-ti, P, Rl 

too7 8] m&n ^tmmzfmzvffib*) io 

1 < \mmtmt> y , *ag*rtfft'\ * kokww^ 

Ppi 1 4T*^1-i:e)tCi&V^fr-l>. d©#£, P, r 
i;W->i>JM K3i<S^3>&^ffi1-&&gl 1 5 
t. P, R2A*^->j:iJ^>y K# >^>> 3 > fcllffi-t-S 
ftgl 1 6iKZ>&3T*5 20>feg1**lA#£££. Zlc7>& 
g-f*l4»P, RlA^ilP, R2A*->lC=fcy 

U, &gl 1 5^<=>&gl 1 6*T*©«»l*|Blfc 

frfroTV^CDT, f»l 1 4C7>/<? h)V<D\v&£.*.& 

■z*im*z>z-hft-z%z>o 20 

[0 0 7 9] 01 1 (a) &5VHi (b) JCTBWil/fe 
fcOV— #1z?#tCM£iiuiiT-CD^-#&glCT, A.y 

to o 8 o] 01 2 «, *mi<D^tii<DMmw-tz> 

ElT'feSo 01 2{^&i£lCj:S^-*fit^tf^-* 

H©&** W*^iy Kj£?f?#l*k ±T#I*I# F5«y^ 
-9— Jl^HWWWJO-W^l/T, PLLSPl 

2 1, TKPXV-^ (AM) 122, t/VZ/#&HlF 
12 3, ZLtl*T*^LT^fe2|s:^Cj:S-9— J^V- 
*124#&y, ^tUCf 1 -* 1 2 5fcfln*.TH*— # 40 

-fe?#£&y, i*-5ff-fe*#a^y;g$*iTi#0>h9 

fr6> 1 5 OEffigT'&S. 
[0 0 8 1] v^, ±mb : ?v9img~m-**££ 
^Z"S->N$:m&-t2>o -r * * ftiffr IZfrV 

W&PLLgfll 2 1, TKU^-i? (AM) 12 2, 
S/'J 1 2 3 KIfett«^it->CD|B«MiaaRtt 

f OT'-SffcS. — V>->N, N+l, N + 

2. . . . o-y— jkv-* 1 2 4<D%mm$m.iz s tn? 50 
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txmte&o #y->N, N+i, n+2. . . . mzm 

*.« s/y 1 2 3 icM^s-itT, &y->&T'<z> 
^^iSfflms «fc 0 ROM^ 

[o o 8 2J a* l,<t±. ^ffiv^>0!BNUlWH^ 
K2:«E««Z)iaiMB*CJ:y, JtJRWIB^ 

x., H2^^iS^^^^Miff$ti-S 0 

*ttm (PW5 0HD <mammm<?$mfm mm 

mWM.<nTmC) £&Z>m&X*3bZ> (IEEE Transaction o 
n Magnetics, 32-5, pp.3899-3901(1996)) „ feT, 
#^->f3lSmSffi»U&4:*©iHIWi (PW5 0 
It) ©*?j3^*W©gE^ji»l (SB^JS^©5SS» H 

^-^<Z>j:v^T'f#-2>ri:*^I|gi;^y, ■agffl^ 

#T*tt*: <#h7>y *#{c3§ffi UT % «k V 

[0083] mz. 01 zmmi 4ic*y, *^ic 

013 (a) l£##§WCfcttS?&&7^ X^^gCDJp® 
0&, 013 (b) It (a) ©A — A' WfES:, -Ml-? 
4T*6*»fC3Rl/fct»©T»*. ^^>V Kl 3 1 li^\>y 

K3a*«Wl3 2S:^LT, ^>TX3-f (VC 
M) &-#tf\y KTi'fai-ir 1 3 3 tCj: y«gf*3tl 
•5>„ ^^-f 1 3 4li, ^^^^.tf^h*;!/ 

13 5 Sr/i-LT, K;b=e-^ 1 3 6{CJ; iJMS 

ns„ vxtommsAt*-*! 3 7tcjf^stu */t 

-1 3 8CJ:y*B!ati6. IBIS • *0M 

Wit, «**®Am*tt. 1 3 9 tzmmz 
[0084] 014 ii, ±fflsmmw®% zmmiz 
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mms^i 312, r Ki/*flwgi 3 1 3-^ 

3 14, 1*131 5Affi*li, -<> 
*7x-X|Ili&l 3 0 HCtyAfflAWWStV. 8»frr 

-**#i 3 1 1 &ie0§*/ts£i§!8* 1302, mms 

#1 3 1 2ttn>SP-^l 3 03, TKl/^flBllS 
1 3 **f£$gl 3 1 4tt&g&#>li»&«Sl 3 0 

4, WJjl 3 1 5l±«*3>hD-5 1 3 0 5tC, 
-f*xAffi*Stl5o «*3>hD-91 3 0 5*»&«» 
£*lSm#KJ:»j, XhT> K^^EBJjWBW (13 1 
6, 13 17) Sft, ftg&#>[e$&SS 1 3 0 4j^g>©* 
— AK-Wfgl 3 1 8fC«fcy^y KT^nx- ##ggi&£ 

n*. mm/mmsm 1 3 0 2 j: uatfcT^r x * 1 3 

0 WB/^tf K 1 3 0 7 ZftLXffig/mi 

1M1 3 1 9tf^»Ji:y<!S*v5. ZLZ1T\ 
fMfcfc*S8C,fc*«Mt itS«#l 3 2 0 tt&Bftfe 
BffiRftlS 1 3 0 4 (CT-9— Tfrfffg 1 3 1 8/\^g|;*4T,S 

/^lUS&SlSl 3 0 2Of0^!tC-Kffl3tlS„ 
[0085] 

taw©*!*] *#g^icj:s^, mmmmcDb^v 
m^mmmfnt (s/n> oxst* rtaw*e>©s» 

[02] raj«Hftm-9— skj ttvimzmm? 
[03] ^© r<affi^m-9- ttowiMzmwt 

£0. 

[04] *«W»Cj:**->K^*-><Z)«©«i:*©S 
[05] «M!ICJ:**- jK/tdf-xoftKOWi:*©!! 
[06] 05 (a) tCjSLfc-tf- iK^*->«:filWS 
[07] *56^tc<tS-y— 3KA^->S:^-r-6^ac© 
[08] *-WHWEK©^fc^7n'y*BB. 

[0 9 ] v-#mwim®m>m<z>mz*-t7u ? >> 

0o 

[010] mmnizz&imm^hiffimmzzz®. 
[0ii] mm^y vcttm** hnstm-mikzmm* 
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•2>fe4bCD0„ 

[012] v- ymzy—&?- 9 (ntzmmtmzwttt 
[013] *$&biz j: sfia^t-?^ x * igg<©«0„ 

lO-HWfrsvK, l l- r&tlij 12 
- rg^2j <DX9->, 13- r^r^g3 j ©/\°#- 
10 X 14- r{^4j ©/tdf-X 15- r##g5j © 

r?*->, 16- r^6j 17- r^g 

7j <DA9-y % 18- r$tfg8j C0/\'#->, 4 1- 
rfttfgij ©A'#->, 4 2- T^f|2j 
4 3- r$#B3j ©A*->, 4 4- r&^j 

-X 4 5- r£fcfg5j 4 6- l"£fcfE6j 

<Drt*-y* Gl-ffiMrrJXirF^J?* 6 2-^.tf 
^K^-*, 6 6 4-jf?-f*3>f 

;i/=E-#, 6 5-£*fg0#, 6 6"«^K 6 7- 

3&$mt. 68—9— tfrt&->%mm^vK eoi 

20 -- y— 602— fawn's; KCOttW. 7 1- 

7 2-* DA®, 7 3-7*hW?*K 
7 4-1/— 9*316, 7 5-v;*#, 7 6-^llR. 7 

7- 7*M/5?*K 7 7 9-»a«m 7 

o i -am. 702 -mas, 8 1 -msmims 8 2 - 
immsfc 8 3-mm. b a -mm. 91 -an 
9 2-cfefm 1 1 l-as^y f©*w*. 1 1 2 

-A, B/tdf->J:y/\y KJK£?S/a>€:ltttt"rsfa 
g, 113-A' , B' /^-><fc»J^K^a> 
&»m-f &&g, U5-Rl;W->J:UA>y K#5* 
30 i/3>S:iCffi1-5fig, 1 1 6- -R2;^->J:y^ 
KsK5?S/ a > SriWJ^-Sfiflt 12 1-PLLg. 12 
2-TFbXV-^, 1 2 3-3/U 124 
— 9— 3}<V-*, 1 2 5— 5=-#, 1 3 1 -ffi&C^V 
K, 1 3 2-£j#gP#, 1 3 3 KT^faX- 
^, 13 4-«g,f-<^^ 1 3 5— r-f ^.^Xtf^K 

;k i 3 6-^tr>K;i^-^, 137-Krx 13 

8- ?!7/t-, 13 9-0l&»flK, 130 1-^>^7i 

13 02-ia®/mHI12SeiS, 1 3 03-n>h 
1 3 0 4 -&flB&>IBDeftk 1 3 0 5 -«*3 
40 yVU-=y, 1 3 06-i^f-fX^ 1 30 7-^ 

k, 1311 ■■■m&'r-zmm. 1 3 1 2-itmm 

1 3 1 3-7Ku:*<f#m 13 14-af-^^t 
fg, 1 3 1 5-«*, 1 3 1 6-^y K;HgSt, 1 3 

n-&®mmb. 1 3 1 8—9— ami 1319- 
&m/mi i mk. 1 3 2 o-fig, iaswfg, 1321 
-mm* 
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